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the 10% best performing models for the short forecasting horizon, one fourth con-
tain regional indicators. Hard indicators from the German manufacturing sector
and the Composite Leading Indicator for Europe also deliver useful information
for the prediction of regional GDP in Saxony. Unlike national GDP forecasts, the
performance of regional GDP is similar across different information sets within
a quarter.
Keywords: nowcasting, regional gross domestic product, bridge equations,
regional economic forecasting, mixed frequency
JEL Code: C22, C52, C53, E37, R11
Steffen R. Henzel Robert Lehmann†
Ifo Institute – Leibniz-Institute Ifo Institute – Leibniz-Institute
for Economic Research for Economic Research
at the University of Munich e.V. at the University of Munich e.V.
Poschingerstr. 5 Branch Dresden
81679 Munich, Germany Einsteinstr. 3




Ifo Institute – Leibniz-Institute
for Economic Research







Macroeconomic forecasts are a widely used tool by policymakers. At the national level in
particular, macroeconomic predictions with a forecast horizon of up to two years ahead are
provided by a large number of different institutions such as research institutes, banks or
national governments. Nowadays regional policymakers also depend heavily on predictions
of economic activity for their regions. They are in need of unbiased forecasts for the allo-
cation of public funds, fiscal policy and medium term financial planning. In the German
case, in particular, regional economic forecasts are also important in the context of the debt
brake (for a discussion of the German debt brake see RWI, 2010 and for a discussion of the
role of forecasts for the business cycle correction of tax revenues see Boysen-Hogrefe, 2015).
Moreover, regional forecasts are important in detecting divergent patterns from national
developments at an early stage. Since a high degree of heterogeneity in existing economic
structures means that regional entities react in different ways to national or international
shocks, region-specific business cycles may lead to high forecast errors when regional eco-
nomic developments are approximated by national patterns.
As a result, economic research institutes now tend to provide timely information on re-
gional economic developments. In the case of Germany, quarterly gross domestic product
(GDP) data are published for Baden-Württemberg, the Free State of Saxony, Saxony-Anhalt
and Eastern Germany as a whole. There are also several suppliers of regional economic fore-
casts. For Germany, the RWI Essen calculates a forecast for North-Rhine Westphalia, the
Ifo Institute provides a forecast for the Free State of Saxony and the Regional Statistical
Office Hesse predicts the economic development for the German state of Hesse.
In the last decade growing efforts have also been undertaken to publish high-frequency data
at the regional level. As a result, monthly data are now available for the industrial sector or
from business surveys. The Ifo Institute has published regional survey indicators for Saxony
since 1998. These data improvements introduce the nowcasting problem at the regional level.
Nowcasts are important since they provide the starting point for longer-horizon predictions
and have a predominant impact on forecast quality (Carstensen et al., 2009). Whereas many
studies intensively discuss the nowcasting problem at the national level (see, among others,
Aastveit et al., 2014; Marcellino and Schumacher, 2010; Giannone et al., 2008; Schumacher
and Breitung, 2008) or for aggregates (see, for example, Kuzin, Marcellino and Schumacher,
2011), no study exists to date which focuses on the regional level.1 This paper asks whether
monthly indicators collected at the regional level deliver useful information for nowcasting
regional GDP. We focus on the Free State of Saxony because a large set of indicators from
1Regional studies that focus on forecasts of macroeconomic aggregates like GDP are rather scarce in the
academic literature. The main reason for this scarcity is data unavailability or a low publication frequency
at the regional level. From official statistics, often only annual aggregates are available. These, however,
can only be used under different limitations within a time series framework due to an insufficient number
of observations. For a recent survey of regional forecasting studies see Lehmann and Wohlrabe (2014b).
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different categories is available for this German state.
This paper complements the two articles by Lehmann and Wohlrabe (2015, 2014a) in
several ways. Firstly, it focuses on the short forecast horizon and calculates forecasts for the
current quarter (’nowcast’), as well as for one quarter ahead. Secondly, it uses a very large
set of monthly indicators measured either at the international, national or regional level and
investigates which of these indicators is informative for a forecaster. The monthly indicators
have different publication dates. To model this so called ’ragged-edge’ structure of our data
set, we consider the different information sets a forecaster has at hand when predicting
quarterly GDP growth. Since most official time series have a substantial publication delay,
forecasting accuracy should increase with more information. Thirdly, in addition to mean
absolute forecast errors, we also rank the indicators using a rank-based criterion. Fourthly,
supplementary to the evaluation of single indicators we take a look at various subcategories.
Finally, we investigate the impact of the economic crisis in 2008/2009 on the performance
of the various indicators.
Our results clearly suggest that regional survey indicators – and especially the Ifo business
climate for Saxon industry and trade – contain valuable information on GDP growth in
Saxony. Survey indicators are not, in general, worse than hard indicators like new orders or
exports, even when different information sets are considered. This result leads us to conclude
that whenever regional indicators are available, academics or practitioners should use them.
Among the hard indicators, foreign new orders from the vehicle manufacturing sector have
a high forecasting power. Moreover, the Composite Leading Indicator for Europe seems to
be informative. These results may be explained by the industrial structure of Saxony.
The paper is organized as follows: section 2 introduces the data set and outlines the
forecasting experiment and the different evaluation criteria. Section 3 presents our results
in detail and section 4 offers some conclusions.
2. Data and Empirical Approach
2.1. Data
Our nowcasting exercise is based on a large set of monthly indicators. We come up with 257
indicators, which are grouped into seven categories: macroeconomic (69), finance (19), prices
(11), surveys (55), international (25) and regional (78). All indicators are measured, with
the exception of international and regional ones, at the national (here: Germany) level. In
the macroeconomic category, all indicators like German industrial production or exports are
included. Financial variables include government bond yields, interest rates or the German
stock index DAX. In addition, we consider several price measures like the consumer price
index or the HWWI index of world market prices. The category surveys covers a wide range
of qualitative indicators from either business surveys (Ifo Institute or European Commis-
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sion) or expert surveys (Centre for European Economic Research – ZEW). To capture the
international transmission of growth shocks, we add several indicators from large economies
such as the US, China or France. In addition, we also use Economic Sentiment Indicators
from Eastern European countries like Poland and the Czech Republic. Firms in Eastern
Germany traditionally have a high export share with these countries. Finally, our data set
contains several regional indicators, which capture qualitative information (Ifo business sur-
vey), as well as regional quantitative indicators like new orders in the manufacturing sector.
All survey results from the Ifo Institute (national and regional) are used in levels, as well as
in first differences for the forecasting exercise. This is why we end up with a total of 353
indicators. For evaluation purposes, we also divide our data set into soft and hard indica-
tors. The category "soft" comprises all survey results and the Composite Leading Indicators.
Industrial production or prices fall into the category of hard indicators. We use only sea-
sonally adjusted variables.1 If a specific series is not stationary in levels, we apply, with
the exception of the Ifo survey results, either first differences or growth rates. A complete
description of our monthly data set can be found in the appendix A.
As in Lehmann and Wohlrabe (2015, 2014a), we use quarterly GDP data for the Free
State of Saxony. These data are calculated using temporal disaggregation as in Chow and
Lin (1971), which is also applied by Eurostat (for details see Nierhaus, 2007).2 The method
relies on a regression relationship between annual data and suitable indicators with a higher
frequency (e.g. quarterly turnover in the manufacturing sector). Based on this relationship,
a transformation from annual aggregates to quarterly data is possible. These quarterly data
meet two requirements: sectoral and temporal aggregation. Sectoral aggregation means that
the sum of sectoral gross value added (GVA) plus net taxes on products equals GDP for
every point in time, while temporal aggregation denotes the identity between the average of
quarterly data for one year and the specific annual value. To ensure a fair comparison, we
exclude those indicators from our analysis that are used for the temporal disaggregation of
sectoral GVA.3 Our target variable, quarterly real GDP in Saxony, is available for the period
from 1996Q1 to 2013Q4. We, however, base our analysis on data from 1998Q1 to 2013Q4
since most of the indicators are only available for that period. To capture the business cycle,
we transform the data into quarter-on-quarter (qoq) growth rates. Saxon GDP is calculated
on the basis of the latest Classification of Economic Activities (Edition 2008), which is the
German pendant to the Classification of Economic Activities in the European Union (NACE
Rev.2).4 Figure 1 shows the movement of Saxon GDP for the period from 2008 to 2013. It
illustrates the sharp decline during the economic crises of the years 2008/2009. The largest
1Whenever a series is not available in a seasonally adjusted form, we employ the Census X-12-ARIMA
procedure for seasonal adjustment.
2The quarterly GDP data for Saxony are updated regularly and available from dresden@ifo.de.
3In particular, these indicators are: turnovers in the manufacturing and construction sector, turnovers for
retail sale and wholesale trade.
4NACE is the French acronym for Nomenclature statistique des activités économiques dans la Communauté
européenne.
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slump can be seen in the first quarter of 2009. After this decline, the recovery of the Saxon
economy sets in. The Saxon economy first reaches its pre-crises level at the beginning of
2011. From that point on, a more or less lateral movement can be observed.










































qoq growth rates (right scale) Chain Index (left scale)
Source: Based on Nierhaus (2007), own illustration.
2.2. Forecast Experiment










n,t−j + εt+h . (1)
The target variable yt+h is available at quarterly frequency and is forecast using each of the
indicators (xqn,t, n = 1 . . . N) described in the previous section. These indicators are observed
at a higher – usually monthly – frequency. We use a three month average transformation
to obtain quarterly aggregates. The forecast horizon is denoted by h, where h = 0 indicates
the forecast for the current quarter (’nowcast’) and h = 1 denotes the forecast for the
next quarter. It is worth noting that we re-estimate equation (1) for each forecast horizon
separately. This direct-step procedure has the advantage that forecasts for h ≥ 1 may be
obtained without having to observe indicators for the upcoming quarters. The lag length is
selected according to the Bayesian Information Criterion (BIC) for the range of 1 < I ≤ 4
and 0 < J ≤ 2. Equation (1) provides the basis for the relative comparison among different
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indicators. Moreover, given the limited initial sample size, it meets the requirement of being
parsimonious.
Out-of-sample forecasts are obtained as follows. We first estimate equation (1) using GDP
data from 1998Q1 to 2001Q4 and obtain forecasts for 2002Q1 and 2002Q2 (the availability
of monthly indicators depends on the respective information set). The estimation window
balances two requirements. While the window should be large enough to allow for a mean-
ingful estimation, it should not be too large since the sequence of forecasts would otherwise
be too short for inference. We then move the estimation window forward by one quarter,
re-estimate the models and calculate forecasts for 2002Q2 and 2002Q3. We iterate over time
until the last forecasts for h = 0 and h = 1 are obtained for 2013Q3 and 2013Q4, respectively.
We expand the length of the estimation period in every step by one quarter (i.e. expanding
or recursive window). In contrast to a rolling window, which keeps the estimation window
constant, an expanding window is better suited to deal with the limited sample. Given lim-
ited degrees of freedom, estimates based on a rolling window might suffer from instabilities.5
We end up with a total of 46 forecasts for each indicator, for the two forecast horizons and
each information set.
In a common forecast situation, within the current quarter not all monthly realizations
of an indicator are available when a nowcast is produced. So called hard indicators usually
have a larger publication lag than survey-based soft indicators. To deal with this ragged-edge
data structure we have to fill in values for the missing months. We project the indicators
for the missing months using a simple autoregressive model, where the lag length is selected
by the BIC. Before estimating these models, we make the indicators stationary by taking
growth rates or first differences where appropriate and necessary.
To simulate a realistic forecast situation, we consider four different information sets. In
information set I, the forecast is issued shortly after the release of quarterly GDP for Saxony
(e.g. the fourth quarter is usually published at the beginning of March next year). Informa-
tion set II considers the information about one month later, e.g. at the beginning of April,
while information set III uses information two months after the release date. In information
set IV, the forecast is issued a few days before the current quarter realization is known, e.g.
around the end of May. It is worth noting that analyzing this situation may provide valuable
insights, since for all monthly indicators at least the third month of the current quarter is
published, and we thus have full information available for the current quarter. Table A.1
in the appendix contains the number of available months for all indicators in the different
information sets.
It should be noted that when we forecast the next quarter, the direct-step approach entails
a possible disadvantage, since it discards information contained in monthly observations.
For instance, using information on months 4 and 5 in information sets III and IV could
5We repeated our whole forecasting exercise using a rolling window. We found that in almost all cases the
forecast evaluation criteria were worse compared to the recursive window.
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increase forecast accuracy, but it does not enter the forecast when the direct-step method is
applied. But even when the forecaster has no monthly information about the next quarter,
the statistical overhang at the end of the current quarter may contain valuable information
that can be used to improve forecast accuracy for the upcoming quarter. As an alternative
to the direct-step method, a prediction for the next quarter (h = 1) may be obtained by
projecting monthly indicators forward until the end of the upcoming quarter and using the
estimated bridge equation for h = 0 to forecast both quarters (projection method). We
analyze whether such a procedure increases forecast accuracy in the results section.
To check whether the indicators deliver useful forecasts in absolute terms, we introduce a
purely autoregressive benchmark model of the form yt+h = c+
∑I
i=1 αiyt−i + ut+h, where lag
length is also selected according to the BIC.
2.3. Forecast Evaluation
The forecast performance of each indicator is evaluated according to the mean absolute




|yt+h − yft+h,i| , (2)
where in our case T = 46 is the total number of out-of-sample forecasts, yt+h is the realized
quarterly growth rate, and yft+h,i denotes the forecast derived from indicator i for horizon
h. As an alternative, the root mean squared forecast error may be used as a loss function.
However, our evaluation period comprises the Global Financial Crisis with few extreme
outcomes. Since MAFE puts less weight on tail events, it is less prone to be dominated by
the Global Financial Crisis, and hence results based on MAFE should be more robust in
our case.






The rank is limited to the range 1 . . . N , where the best forecast obtains rank 1 and the
worst forecast obtains the value N = 353. To make the measure independent of the number
of different models considered, we normalize by N . We calculate the average percentage of




(1−RANKh,i,t/N)× 100 . (4)
Since the values for RANK are limited, the measure POUT is rather robust to extreme
outcomes and it provides some additional insights in comparison to MAFE.
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3. Results
Given the number of indicators (N = 353), two forecast horizons (h = 0, 1) and four infor-
mation sets we obtain a huge number of results. These results are organized in various tables
and figures. We first begin by presenting a general overview of the overall performance of the
data set. Secondly, we take a closer look at which indicator performs best in which setting.
Finally, we investigate whether and how the recent global financial and economic crisis in
2008/2009 affects our results.
3.1. General Results
As a starting point of presenting our results, Figure 2 plots the distribution of MAFE and
POUT for all four information sets and the two forecast horizons. It shows a smoothed
histogram using a normal kernel function.
Figure 2: MAFE and POUT distribution between information sets and forecast horizons









Mean Absolute Forecast Error (MAFE)
h = 0, Information Set I (mean = 0.486, std = 0.045)
h = 1, Information Set I (mean = 0.779, std = 0.132)









h = 0, Information Set I (mean = 49.858, std = 4.000)
h = 1, Information Set I (mean = 49.858, std = 5.323)
Note: This figure plots smoothed histograms using a normal kernel function for MAFE and POUT for h = 0, 1.
The bold line represents information set I. The dashed lines stand for the remaining sets II to IV.
Based on Figure 2 and the upcoming figures, our results can be summarized as follows:
1. The global picture across information sets is very similar, although there are differences
in the details. This similarity is illustrated by the kernel estimates presented in Figure
2, which are almost identical for all information sets in terms of MAFE and POUT .
Figure 3 confirms this suggestion. It compares the rankings of indicators between
information sets. The MAFE ranking across information sets is very stable. The
Spearman rank correlation coefficient is at least 0.94. This also holds for the stability
ranking (POUT ) where the correlations start at 0.83. As a result, Figures 5 to 10 only
feature the results for the first information set in order to save space. The graphs for
the other three information sets are very similar across information sets and forecast
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horizons.6
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This graph compares the rank for each indicator across information sets both for MAFE and POUT.
POUT
2. In contrast to our expectations, theMAFE of the best indicators do not improve with
a richer information set. This fact is also depicted in Figure 2. An improvement in
forecast accuracy with a larger information set implies that the distributions in Figure
2 either would move to the left or take another functional form. This finding is also
illustrated in Tables 1 and 2, where rankings with its corresponding values for MAFE
and POUT are very similar across information sets. Apart from the finding that the
6All Figures for other information sets are available upon request from the authors.
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rankings remain largely unaffected by the information set, it might be the case that a
single superior indicator dominates all others once it is observed.
3. Many indicator forecasts for Saxon GDP have an advantage over competitive bench-
mark models. The AR benchmark is outperformed across all information sets by about
one fifth of all indicators in the nowcast setting and in about two thirds for forecasts
one quarter ahead.
4. As expected, the average forecast performance across indicators is better for h = 0.
The MAFE are clustered closer around the mean in contrast to h = 1 (see Figure
2, left graph). In this case, not only the average forecast is worse, but there is also a
higher risk of obtaining a bad forecast. Similarly, there is a higher standard deviation
when forecasts are evaluated according to POUT (see Figure 2, right graph).
5. Figure 4 reveals a negative relationship between MAFE and POUT , i.e. on average,
an indicator with a lowMAFE exhibits also a good forecasting performance over time.
The correlation is -0.51 and -0.61, respectively.




























6. The role of regional indicators for nowcasting Saxon GDP is heterogeneous. Both
at the top and at the end of our rankings we find Saxon indicators. About 8% of
all regional indicators are among the 10% best performing models for both forecast
horizons. This figure rises to 20% for the best 20% of all indicators. On the other
hand, one fourth of the worst 10% models contain regional indicators. Figure 5 reveals
that regional indicators have a higher accuracy for nowcasts than their non-regional
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counterparts since the distributions have almost equal means with a lower standard
deviation for regional indicators. For h = 1 the overall performance of non-regional
indicators is better on average.
Figure 5: MAFE distribution of regional and non-regional indicators










Information Set I, h = 0
Non-regional (mean = 0.489, std = 0.048)
Regional (mean = 0.481, std = 0.041)










Information Set I, h = 1
Non-regional (mean = 0.760, std = 0.130)
Regional (mean = 0.808, std = 0.132)
7. The various regional hard indicators deliver very similar forecasting results. As Figure
6 shows, the distributions of MAFE and POUT is clustered closely around the mean.
In contrast, the performance of non-regional hard indicators is more dispersed for both
h. On average, non-regional hard indicators are slightly better for h = 1.
Figure 6: MAFE distribution of regional hard indicators








Information Set I, h = 0
Hard Regional (mean = 0.476, std = 0.028)
Hard Non-Regional (mean = 0.490, std = 0.044)








Information Set I, h = 1
Hard Regional (mean = 0.880, std = 0.081)
Hard Non-Regional (mean = 0.821, std = 0.099)
8. Figure 7 gives rise to a similar interpretation to the previous point. Regional soft
indicators have on average no competitive advantage over national survey series. In
case of h = 1, national soft indicators are clearly better on average.
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Figure 7: MAFE distribution of regional soft indicators









Information Set I, h = 0
Soft Regional (mean = 0.481, std = 0.043)
Soft Non-Regional (mean = 0.488, std = 0.049)









Information Set I, h = 1
Soft Regional (mean = 0.797, std = 0.135)
Soft Non-Regional (mean = 0.703, std = 0.129)
9. In Figure 8 we contrast the regional soft indicators with their national (macro + survey)
counterparts. The conclusion remains the same as in Figure 5. For nowcasts, regional
indicators have a lower risk of generating bad forecasts. But the forecast performance
is somewhat worse for h = 1 when compared to national survey results and macro
variables.
Figure 8: MAFE distribution of macro indicators










Information Set I, h = 0
Macro + Survey (mean = 0.483, std = 0.045)
Regional (mean = 0.481, std = 0.041)










Information Set I, h = 1
Macro + Survey (mean = 0.762, std = 0.131)
Regional (mean = 0.808, std = 0.132)
10. In Figure 9 we compare the direct-step forecasting approach for h = 1 with the project-
ing method. The latter fills the missing months of the monthly indicators by means
of an autoregressive model. Figure 9 shows that the projection approach improves
forecasting accuracy in about 80% of all cases. But the improvement is not sufficient
to outperform the best indicators.7 This implies that the forecast performance of al-
ready good indicators cannot be further improved by the projection method. It is
7For reasons of brevity we do not report these results here. The alternative ranking for the projection
method can be obtained from the authors upon request.
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worth noting that the projection method introduces additional estimation and forecast
uncertainty since it necessitates monthly forecasts of the indicators up to six months
ahead.
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Direct forecast
Note: This graph compares the MAFE based on the direct forecast and the projection method for
each indicator. The dot below the 45 degree line indicates a lower MAFE of the projection method.
11. In our data set we not only include the Ifo indicators in levels, but also in first differ-
ences. Figure 10 shows that the transformation clearly makes a difference. Using first
differences significantly improves forecasting accuracy. This is in line with the find-
ings by Kholodilin and Siliverstovs (2006). One explanation is that the first difference
variables are less persistent than their level counterparts.
Figure 10: The effect of first differences for the Ifo indicators









Information Set I, h = 0
Ifo Level (mean = 0.493, std = 0.045)
Ifo Difference (mean = 0.470, std = 0.043)








Information Set I, h = 1
Ifo Level (mean = 0.793, std = 0.140)
Ifo Difference (mean = 0.735, std = 0.139)
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Putting these results into perspective, we can draw some general conclusions. On the
national level it is often found that if hard indicators such as industrial production become
available, forecasting accuracy improves substantially (see, e.g., Henzel and Rast, 2013). We
cannot confirm this effect in our regional case study. On the regional level hard indicators
do not play a predominant role. This might, however, be due to the fact that some hard
indicators are not available on a monthly basis for German states. As a result, survey
indicators play a crucial role in nowcasting regional GDP. When comparing regional with
national or international indicators we find that national indicators play an important role,
but do not substantially outperform international indicators.
3.2. Performance of Individual Indicators
We now turn to a discussion of which indicators are the most useful in our setting. In
Tables 1 and 2 we show the 10 best indicators both in terms of MAFE and POUT for each
information set and forecast horizon.8 The tables show that the forecasting accuracy of the
10 best indicators are very similar. As we have seen before, the rankings across different
information sets are also very similar. Nevertheless, there are differences in the details, which
are worth discussing.
We start with the nowcasting setting (h = 0). We can classify the best indicators into
four different groups. The first group comprises foreign turnover for German manufacturing,
mining and quarrying or the capital goods industry. This result is straightforward because
approximately 80% of all Saxon turnover in 2011 was generated by intermediate and capital
goods producers (e.g. vehicle manufacturing, which is the dominant sector in the Saxon
industry). While those indicators do not show up for the other information sets shown in
the two tables, they are among the best 30 indicators in all cases. Similarly, the Ifo indicators
for the same industries (in particular the business climate and expectations) also tend to
have good forecasting power in their first differences. Moreover, both the Ifo indicators
for Saxony and Germany play an important role. This would seem to indicate that both
regional information, as well as the national German business cycle convey information.
Furthermore, the number of foreign new orders in the German vehicle producing industry is
important for nowcasting Saxon GDP. These results appear plausible, given the importance
of this industrial sector in Saxony. It is worth noting that the three indicator groups all
move together with industrial production, which is an important predictor for GDP at the
national level. The last category is money supply. Money supply is often regarded as a
leading indicator with a short publication lag. It turns out that the indicators mentioned
above are also among the best in terms of POUT . Finally, the volume of German exports
is the best indicator in information set IV, i.e. when all months of the current quarter are
known. This is not surprising since the Saxon economy is highly interconnected to Europe.










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Turning to one quarter ahead forecasts (h = 1) we get qualitatively similar results as
for h = 0. Soft indicators, in particular, play an important role. Most notably, there are
no hard indicators among the 10 best performing models. Again, various Ifo indicators for
manufacturing both for Saxony and Germany deliver high forecasting accuracy. In addition,
the Composite Leading Indicators for the OECD or the EU add further forecast quality.
This may be explained by the fact that European states have a high share in Saxon exports.
With a total export quota of almost 40%, the most important trading regions or countries
for Saxon firms can be found close to Saxony. Altogether, it appears valuable to consider
business cycle developments in important trading partners and thus account for regional
characteristics when choosing among indicator variables for forecasting.
3.3. Does the Crisis Affect the Results?
As our forecast evaluation sample includes the global financial and economic crisis of the
years 2008 and 2009, it is natural to ask how our results and interpretations change if we
exclude this period from our analysis. We drop the forecast errors from the years 2008 and
2009, i.e. eight observations. The remaining sample now comprises of only ’normal’ (steady)
periods of GDP growth in Saxony. In Figure 11 we plot the full sample rank vs. the rank
without the crisis period both for MAFE and POUT .
Although we find a positive correlation (about 0.53), there are large ranking shifts in the
MAFE measure. These shifts are less pronounced in the POUT measure (see lower panel
in Figure 11). This implies that there are indicators that perform well in normal times and
show a poor forecasting performance in turbulent times. In Tables 3 and 4 we show the best
indicators for the alternative evaluation period.
As expected, the average MAFE decreases when the crisis is excluded. In comparison to
the full sample, theMAFE decreases slightly with a larger information set. The importance
of regional indicators increases when we consider normal times only. Among the best 10%
indicators for h = 0 the share of all regional indicators rises from 8% to 14%. The share
remains constant for h = 1. Looking at the best 20% of all indicators, the share of all regional
indicators rises up to 25%. Which variables climb up in the ranking? The Ifo industry
export expectations and the assessment of the business situation in the motor vehicles sector
in particular become more successful without the crisis. A significant drop in forecasting
performance can be observed for the foreign turnover of the German manufacturing, mining
and quarrying or the capital goods industry. Such a result is probably due to the fact that
these sectors were the most heavily impacted by the Global Financial Crisis.
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This paper extends the existing literature on regional economic forecasting by providing
an extensive treatment of the nowcasting problem. More specifically, the paper answers
the question of which monthly indicators (regional, national, international) provide valuable
information about regional GDP growth during the current and the upcoming quarter. We
consider a large data set consisting of 257 variables and running from 1998 to 2013. We
focus on nowcasts for the Free State of Saxony since both quarterly GDP and many monthly
indicators are available for this region. We find that regional survey indicators in particular
are valuable for regional GDP nowcasts. Moreover, the information content of regional
survey indicators is not outweighed when more and more information on hard indicators
becomes available.
Since regional policymakers are increasingly interested in regional forecasts, the question
arises as to which indicators play a crucial role in other German states. We presume that,
as in the Saxon case, the regional economic structure in particular delivers hints for the
selection of preferable indicators. While hard data are important sources for nowcasting
regional GDP, business surveys in particular are valuable for the forecast and for detecting
regional business cycle developments at an early stage. It thus appears useful to nowcast
GDP in German states using indicator sets that do not only reproduce national patterns,
but which are tailored to the regional characteristics. Moreover, the forecast may profit
when regional survey indicators are available. The Ifo Institute provides those types of
survey indicators not only for Saxony, but also for the Free State of Bavaria, North-Rhine
Westphalia and Baden-Württemberg. Other sources of survey indicators are the surveys
conducted by the Chambers of Industry and Commerce (IHK) or the Halle Institute for
Economic Research (IWH).
Our study thus highlights the need for regional indicators, and it appears fruitful to further
increase the availability of regional indicators. A major requirement for future research
activities in this field are quarterly national accounts at the regional level. Besides the
provision of regional accounts, indicators such as industrial production would also be highly
useful.
Finally, this paper gives hints for future research activities for the national level. To the
extent that nowcasting tools are able to improve forecasts for other regional entities, one
might ask whether the aggregation of state-specific forecasts can improve the predictions for
Germany as a whole. The answer to this intriguing question is, however, beyond the scope
of this paper.
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A. Set of Indicators
Table A.1: Information on indicators
Indicator Info I Info II Info III Info IV Transformation
Dependent Variable
gross domestic product (GDP): total, Saxony – – – – 1
Macroeconomic Variables
industrial production (IP): total (incl. construction) 0 1 2 3 1
IP construction: total 0 1 2 3 1
IP energy supply: total 0 1 2 3 1
IP manufacturing: mining and quarrying 0 1 2 3 1
IP manufacturing: total 0 1 2 3 1
IP manufacturing: capital goods 0 1 2 3 1
IP manufacturing: consumer durables 0 1 2 3 1
IP manufacturing: consumer non-durables 0 1 2 3 1
IP manufacturing: intermediate goods 0 1 2 3 1
IP manufacturing: consumer goods 0 1 2 3 1
IP manufacturing: chemicals 0 1 2 3 1
IP manufacturing: basic metals 0 1 2 3 1
IP manufacturing: mechanical engineering 0 1 2 3 1
IP manufacturing: motor vehicles, trailers 0 1 2 3 1
turnover (TO): mining and quarrying, domestic 0 1 2 3 1
TO: mining and quarrying, foreign 0 1 2 3 1
TO: manufacturing total, domestic 0 1 2 3 1
TO: manufacturing total, foreign 0 1 2 3 1
TO: capital goods, domestic 0 1 2 3 1
TO: capital goods, foreign 0 1 2 3 1
TO: consumer durables, domestic 0 1 2 3 1
TO: consumer durables, foreign 0 1 2 3 1
TO: consumer non-durables, domestic 0 1 2 3 1
TO: consumer non-durables, foreign 0 1 2 3 1
TO: intermediate goods, domestic 0 1 2 3 1
TO: intermediate goods, foreign 0 1 2 3 1
TO: consumer goods, domestic 0 1 2 3 1
TO: consumer goods, foreign 0 1 2 3 1
TO: comp., electr. and opt. prod., domestic 0 1 2 3 1
TO: comp., electr. and opt. prod., foreign 0 1 2 3 1
TO: chemicals, domestic 0 1 2 3 1
TO: chemicals, foreign 0 1 2 3 1
TO: mechanical engineering, domestic 0 1 2 3 1
TO: mechanical engineering, foreign 0 1 2 3 1
TO: motor vehicles, trailers etc., domestic 0 1 2 3 1
TO: motor vehicles, trailers etc., foreign 0 1 2 3 1
TO: energy, gas etc. supply, domestic 0 1 2 3 1
TO: energy, gas etc. supply, foreign 0 1 2 3 1
new orders (NO): manufacturing total 0 1 2 3 1
NO: manufacturing total, domestic 0 1 2 3 1
NO: manufacturing total, foreign 0 1 2 3 1
NO: capital goods 0 1 2 3 1
NO: capital goods, domestic 0 1 2 3 1
NO: capital goods, foreign 0 1 2 3 1
NO: consumer goods 0 1 2 3 1
NO: consumer goods, domestic 0 1 2 3 1
NO: consumer goods, foreign 0 1 2 3 1
NO: intermediate goods 0 1 2 3 1
NO: intermediate goods, domestic 0 1 2 3 1
NO: intermediate goods, foreign 0 1 2 3 1
NO: chemicals, domestic 0 1 2 3 1
NO: chemicals, foreign 0 1 2 3 1
NO: mechanical engineering, domestic 0 1 2 3 1
NO: mechanical engineering, foreign 0 1 2 3 1
NO: motor vehicles, trailers etc., domestic 0 1 2 3 1
NO: motor vehicles, trailers etc., foreign 0 1 2 3 1
NO: comp., electr. and opt. prod., domestic 0 1 2 3 1
NO: comp., electr. and opt. prod., foreign 0 1 2 3 1
wholesale trade (WT): total employment 0 1 2 3 1
retail sales (RS): total (excl. cars) 1 2 3 4 1
new registrations (NR): all vehicles 1 2 3 4 1
NR: cars 1 2 3 4 1
NR: heavy trucks 2 3 4 5 1
exports: volume index, basis 2005 0 1 2 3 1
imports: volume index, basis 2005 0 1 2 3 1
unemployed persons (UNP): total, % of civilian labor 2 3 4 5 2
employed persons (EMPL): residence concept, total 1 2 3 4 1
Continued on next page...
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Table A.1: Information on indicators – continued
Indicator Info I Info II Info III Info IV Transformation
EMPL: work-place concept, total 1 2 3 4 1
vacancies: total 2 3 4 5 1
Finance
discount rate - short term euro repo rate 2 3 4 5 2
long term government bond yield, 9-10 years 2 3 4 5 2
yields on fully taxed bonds outst. (YFTBO): public 2 3 4 5 2
YFTBO: corporate bonds 2 3 4 5 2
yields listed fed. bonds outst. mat. (YLFBOM): 3-5 y. 2 3 4 5 2
yields listed fed. bonds outst. mat. (YLFBOM): 5-8 y. 2 3 4 5 2
corporate - treasury bond 2 3 4 5 0
german price compet.: 23 industr. Countr., basis: cpi 1 2 3 4 1
DAX share price index 2 3 4 5 1
nominal effective exchange rate 2 3 4 5 1
M1, overnight deposits 1 2 3 4 1
M2, money supply 1 2 3 4 1
M3, money supply 1 2 3 4 1
EM money supply: M1, ep 1 2 3 4 1
EM money supply: M1, flows 1 2 3 4 0
bank lending to domestic non-banks, short term 0 1 2 3 1
bank lending to enterprises and individuals, short term 0 1 2 3 1
time deposits of domestic enterprises 0 1 2 3 1
saving deposits of domestic enterprises 0 1 2 3 1
Prices
consumer price index 2 3 4 5 1
consumer price index (excl. energy) 1 2 3 4 1
HWWI index world market prices: eurozone, energy 1 2 3 4 1
HWWI index world market prices: eurozone, excl. energy 1 2 3 4 1
oil prices, euro per barrel 2 3 4 5 1
brent oil price, UK average 2 3 4 5 1
London gold price, per US $ 2 3 4 5 1
import price index 1 2 3 4 1
export price index 1 2 3 4 1
wholesale trade price index, 1975=100 1 2 3 4 1
producer price index 1 2 3 4 1
Surveys
ZEW: present economic situation 2 3 4 5 0
ZEW: economic sentiment indicator 2 3 4 5 0
ifo: business climate industry and trade 2 3 4 5 0
ifo: business expectations industry and trade 2 3 4 5 0
ifo: assessm. of business situation industry and trade 2 3 4 5 0
ifo: business climate manufacturing 2 3 4 5 0
ifo: business expectations manufacturing 2 3 4 5 0
ifo: assessm. of business sit. manufacturing 2 3 4 5 0
ifo: export expectations next 3 months manufacturing 2 3 4 5 0
ifo: orders on hand manufacturing 2 3 4 5 0
ifo: foreign orders on hand manufacturing 2 3 4 5 0
ifo: inventory of finished goods manufacturing 2 3 4 5 0
ifo: business climate capital goods 2 3 4 5 0
ifo: production expectations capital goods 2 3 4 5 0
ifo: assessment of business situation capital goods 2 3 4 5 0
ifo: business climate consumer durables 2 3 4 5 0
ifo: production expectations consumer durables 2 3 4 5 0
ifo: assessment of business situation consumer durables 2 3 4 5 0
ifo: business climate consumer non-durables 2 3 4 5 0
ifo: production expectations consumer non-durables 2 3 4 5 0
ifo: assessm. of business sit. consumer non-durables 2 3 4 5 0
ifo: business climate intermediate goods 2 3 4 5 0
ifo: production expectations intermediate goods 2 3 4 5 0
ifo: assessm. of business sit. intermediate goods 2 3 4 5 0
ifo: business climate consumer goods 2 3 4 5 0
ifo: business expectations consumer goods 2 3 4 5 0
ifo: assessment of business situation consumer goods 2 3 4 5 0
ifo: business climate construction 2 3 4 5 0
ifo: business expectations construction 2 3 4 5 0
ifo: assessment of business situation construction 2 3 4 5 0
ifo: orders on hand construction 2 3 4 5 0
ifo business climate wholesale trade 2 3 4 5 0
ifo: business expectations wholesale trade 2 3 4 5 0
ifo: assessm. of business sit. wholesale trade 2 3 4 5 0
ifo: assessment of inventories wholesale trade 2 3 4 5 0
ifo: expect. with regard to order activ. next 3 months WT 2 3 4 5 0
ifo business climate retail sales 2 3 4 5 0
ifo: business expectations retail sales 2 3 4 5 0
ifo: assessment of inventories retail sales 2 3 4 5 0
Continued on next page...
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Table A.1: Information on indicators – continued
Indicator Info I Info II Info III Info IV Transformation
ifo: expect. with regard to order activ. next 3 months RS 2 3 4 5 0
EU cons. surv. (EUCS): unempl. expect. next 12 m. 2 3 4 5 0
EUCS: statement on financial situation 2 3 4 5 0
EUCS: consumer confidence indicator 2 3 4 5 0
EUCS: economic sentiment indicator 2 3 4 5 0
EU busin. surv. (EUBS): product. trends month, ind. 2 3 4 5 0
EUBS: assessment of order-book levels, industry 2 3 4 5 0
EUBS: assessment of export order-books level, industry 2 3 4 5 0
EUBS: assessment of stocks of finished products, industry 2 3 4 5 0
EUBS: production expect. for the month ahead, industry 2 3 4 5 0
EUBS: selling price expect. for the month ahead, industry 2 3 4 5 0
EUBS: employment expect. for the month ahead, industry 2 3 4 5 2
EUBS: industrial confidence indicator 2 3 4 5 0
EUBS: service sector confidence indicator 2 3 4 5 2
EUBS: retail trade confidence indicator 2 3 4 5 2
EUBS: construction confidence indicator 2 3 4 5 2
International
Belgium business indicator survey, whole economy 2 3 4 5 0
Belgium business indicator survey, manufacturing 2 3 4 5 0
EUCS: economic sentiment indicator, France 2 3 4 5 0
EUCS: economic sentiment indicator, Spain 2 3 4 5 2
EUCS: economic sentiment indicator, Poland 2 3 4 5 2
EUCS: economic sentiment indicator, Czech Republic 2 3 4 5 0
EUCS: economic sentiment indicator, Italy 2 3 4 5 0
EUCS: economic sentiment indicator, United Kingdom 2 3 4 5 0
IP: United States, total 1 2 3 4 1
OECD Comp. Lead. Ind. (CLI): OECD, ampl. adj. 0 1 2 3 0
CLI: OECD, trend restored 0 1 2 3 1
CLI: OECD, normalised 0 1 2 3 1
CLI: Asia, amplitude adjusted 0 1 2 3 0
CLI: Asia, trend restored 0 1 2 3 0
CLI: Asia, normalised 0 1 2 3 1
CLI: China, amplitude adjusted 0 1 2 3 0
CLI: China, trend restored 0 1 2 3 1
CLI: China, normalised 0 1 2 3 0
CLI: Euro Area, amplitude adjusted 0 1 2 3 0
CLI: Euro Area, trend restored 0 1 2 3 1
CLI: Euro Area, normalised 0 1 2 3 0
CLI: United States, amplitude adjusted 0 1 2 3 0
CLI: United States, trend restored 0 1 2 3 1
CLI: United States, normalised 0 1 2 3 0
Euro-Coin real time estimates 2 3 4 5 0
Regional – Free State of Saxony
ifo business climate industry and trade Saxony 2 3 4 5 0
ifo: business expectations industry and trade Saxony 2 3 4 5 0
ifo: assessm. of busin. sit. industry and trade Saxony 2 3 4 5 0
ifo: business climate manufacturing Saxony 2 3 4 5 0
ifo: business expectations manufacturing Saxony 2 3 4 5 0
ifo: assessment of business situation manufacturing Saxony 2 3 4 5 0
ifo: employment expectations manufacturing Saxony 2 3 4 5 0
ifo: export expectations manufacturing Saxony 2 3 4 5 0
ifo: business climate intermediate goods Saxony 2 3 4 5 0
ifo: business expectations intermediate goods Saxony 2 3 4 5 0
ifo: assess. of busin. sit. intermediate goods Saxony 2 3 4 5 0
ifo: employment expectations intermediate goods Saxony 2 3 4 5 0
ifo: business climate capital goods Saxony 2 3 4 5 0
ifo: business expectations capital goods Saxony 2 3 4 5 0
ifo: assessment of busin. sit. capital goods Saxony 2 3 4 5 0
ifo: employment expectations capital goods Saxony 2 3 4 5 0
ifo: business climate consumer non-durables Saxony 2 3 4 5 0
ifo: business expect. cons. non-durables Saxony 2 3 4 5 0
ifo: assessm. of business sit. cons. non-durables Saxony 2 3 4 5 0
ifo: employment expect. cons. non-durables Saxony 2 3 4 5 0
ifo: business climate consumer goods Saxony 2 3 4 5 0
ifo: business expectations consumer goods Saxony 2 3 4 5 0
ifo: assessment of business situation consumer goods Saxony 2 3 4 5 0
ifo: employment expectations consumer goods Saxony 2 3 4 5 0
ifo: business climate food, beverage and tobacco Saxony 2 3 4 5 0
ifo: business expectations food, beverage and tobacco Saxony 2 3 4 5 0
ifo: assessment of business situation FBT Saxony 2 3 4 5 0
ifo: employm. Expect. food, beverage and tobacco Saxony 2 3 4 5 0
ifo: business climate chemicals Saxony 2 3 4 5 0
ifo: business expectations chemicals Saxony 2 3 4 5 0
ifo: assessment of business situation chemicals Saxony 2 3 4 5 0
ifo: employment expectations chemicals Saxony 2 3 4 5 0
Continued on next page...
26
Table A.1: Information on indicators – continued
Indicator Info I Info II Info III Info IV Transformation
ifo: business climate mechanical engineering Saxony 2 3 4 5 0
ifo: business expectations mechanical engineering Saxony 2 3 4 5 0
ifo: assessment of busin. sit. mechanical engineering Saxony 2 3 4 5 0
ifo: employment expectations mechanical engineering Saxony 2 3 4 5 0
ifo: business climate motor vehicles Saxony 2 3 4 5 0
ifo: business expectations motor vehicles Saxony 2 3 4 5 0
ifo: assessment of business sit. motor vehicles Saxony 2 3 4 5 0
ifo: employment expectations motor vehicles Saxony 2 3 4 5 0
ifo: business climate construction Saxony 2 3 4 5 0
ifo: business expectations construction Saxony 2 3 4 5 0
ifo: assessment of business situation construction Saxony 2 3 4 5 0
ifo: employm. Expect. over next 3 months construct. Saxony 2 3 4 5 0
ifo: business climate building engineering Saxony 2 3 4 5 0
ifo: business expectations building engineering Saxony 2 3 4 5 0
ifo: assessment of busin. sit. building engineering Saxony 2 3 4 5 0
ifo: business climate civil engineering Saxony 2 3 4 5 0
ifo: business expectations civil engineering Saxony 2 3 4 5 0
ifo: assessment of busin. sit. civil engineering Saxony 2 3 4 5 0
ifo business climate wholesale trade Saxony 2 3 4 5 0
ifo: business expectations wholesale trade Saxony 2 3 4 5 0
ifo: assessment of business situation wholesale trade Saxony 2 3 4 5 0
ifo: employm. expect. over next 3 months WT Saxony 2 3 4 5 0
ifo business climate retail sales Saxony 2 3 4 5 0
ifo: business expectations retail sales Saxony 2 3 4 5 0
ifo: assessment of business situation retail sales Saxony 2 3 4 5 0
ifo: employm. expectat. over next 3 months RS Saxony 2 3 4 5 0
NO: manufacturing Saxony, total 0 1 2 3 1
housing construction (HC): new orders Saxony 0 1 2 3 1
HC: working hours Saxony 0 1 2 3 1
HC: turn over Saxony 0 1 2 3 1
industry construction (IC): new orders Saxony 0 1 2 3 1
IC: working hours Saxony 0 1 2 3 1
IC: turn over Saxony 0 1 2 3 1
public construction (PC): new orders Saxony 0 1 2 3 1
PC: working hours Saxony 0 1 2 3 1
PC: turn over Saxony 0 1 2 3 1
construction: new orders Saxony 0 1 2 3 1
construction: working hours Saxony 0 1 2 3 1
construction: firms Saxony 0 1 2 3 1
construction: employed people Saxony 0 1 2 3 1
construction: fees Saxony 0 1 2 3 1
ifo: capacity utilization construction, Saxony 2 3 4 5 2
ifo: orders on hand construction, Saxony 2 3 4 5 0
consumer price index, Saxony 1 2 3 4 1
exports: value, Saxony 0 1 2 3 1
imports: value, Saxony 0 1 2 3 1
For each information set, this table shows the number of months observed during the current and the following quarter. Note
on the transformation: 0 = levels; 1 = mom growth rate; 2 = first difference. For GDPSAX, quarter-on-quarter growth rates
are applied. Source: Own investigations and calculations.
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